UNITED STATES DEPARTMENT OF COMMERQE
National Oceanic and Atmospharic Administration
NATIONAL MARINE FISHERIES SERVICE

Washington, D.C. 2023%

22 April, 1987

MEMORANDUM FOR: F/M11l -~ Richard B. Stone
FROM: F/M1 - Peter H. Fricke

SUBJECT: Review of Draft Amendment 11 to the Bering Sea/Aleutian Islands
Groundfish Fishery Management Plan

I have reviewed the above draft amendment as requested, and have the following
comments to make,

The DAP priority within 100 miles of Unalaska: This is a well organized section
which tries -- and mostly succeeds -- to make sense of the issues involved. It
falls down because, with the exception of direct processor employment, it does
not describe the potentlal costs and benefits to fishermen and shore-workers.
The draft notes that there is little data available. However, the Social and
Economic Studies Division, Alaska OCS Regional Office, Minerals Management
Service commissioned a detailed studv of potential impacts of changes in the
fishing industyy ir Unalaske and Cold Bey. This study, undertaken in 1983 and
1984 ,was published by Westview Press in 1985 and reviewed in my FSSN letter of
April 28, 1986. Since this is a domestic allocation issue which is largely
tangentlal to conservation matters, the Council should beef up their rationale
for allocation to ensure com,llanha with national standards 2, & and 5. In
particular the effects on Native employment (and Native entities such as the
corporations), potential for development for a stable economy in Unalaska
Island, and local extraction of "rent" from the fisheries need to be fully
detailed. Given this, almost any one of alternatives would be acceptable if the
impacts were fully described. The concentration of JVP efforts on the winter/
early spring fishery is the one area of conservation concern which the draft
raises, and this néeds to be examined in any of the alternative proposals to
ensure that adeguate spawning occurs.

Revise the definition of prohitited species: This should have no social impact
other than improved fishing practices.

Improve catch recording requirements: The socioeconomic analysis is full and
the alternatives are adequately described and considered.

Revise the definition of ABC: The discussion, although brief, describes the
economic impacts on the fisherv., and provides adequate information for a

decision.

The proposal tc increasc the upper valuc of the OV range is less clear; basically

because impacts are couched in total catches and average ex-vessel values. e
. . . . . iy

Thls needs some more informaticn before an informed judgement on social 2

impavts carn to ool : : ‘

WATONA,

B

Pollock roe-stripping: The information is not clear, but the issue begs
the question of "in the benefit of the Nation". Increased use of the resourc@w\;v
and the benefites to the public of full use need to be addresses but are not.

cc: F/M1 - RBRoe
R R R R TR T IR IEEDD———







National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

ﬁ'ﬁ UNITED STATES DEPARTMENT OF COMMERCE
t“’ Washington, 0.C. 20235

APR 20 1981

MEMORANDUM FOR: Distribution*
FROM: F/M11 - Richarg gz Stone

SUBJECT: Review of Draft Amendment 11 to the Bering
Sea/Aleutian Islands Groundfish Fishery
Management Plan

The North Pacific Fishery Management Council has prepared the
proposed Amendment 11 to the Bering Sea/Aleutian Islands
Groundfish Fishery Management Plan discussed in the attached
draft Environmental Assessment, Regulatory Impact Review, and
Initial Regulatory Flexibility Analysis. Please note the
discussion and analysis on the proposed measure to establish a
priority access area around Unalaska Island (page 2-1) is
referenced in the Gulf of Alaska Draft Amendment 16, sent to you
on April 17.

The Council has requested an accelerated review because it
intends to adopt the final Amendment at the May meeting. Please
provide your review and comment by April 29, 1987. If you have
any questions, please contact Don Leedy at 673-5272.

Attachment
*Distribution
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F/M11 - Surdi

F/M12 - Jackson
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GCEL - Frailey
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F/M41 - Karnella
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GC - McGovern







North Pacific Fishery Management Council

James O. Campbell, Chairman

Mailing Address: P.O. Box 103136
Jim H. Branson, Executive Director

Anchorage, Alaska 99510

411 West 4th Avenue

Telephone: (907) 274-4563
Anchorage, Alaska 99510

FTS 271-4064

April 15, 1987

Dear Reviewer:

The North Pacific Fishery Management Council requests your comments on the
enclosed proposed Amendment 11 to the Bering Sea/Aleutian Islands Groundfish
Fishery Management Plan, which addresses the following issues:

(1) DAP priority within 100 miles of Unalaska Island.

(2) Revise the definition of "prohibited species".

(3) TImprove catch recording requirements.

(4) Revise the definition of acceptable biological catch.
(5) Increase the upper value of the optimum yield range.
(6) Prohibit pollock roe-stripping.

Each issue has several proposed alternative solutions and their environmental
and socioeconomic impacts are discussed in the accompanying Draft Environ-
mental Assessment/Regulatory Impact Review/Initial Regulatory Flexibility
Analysis (EA/RIR/IRFA). This analysis was prepared by members of the Bering

Sea/Aleutian Islands and Gulf of Alaska groundfish plan teams and Council
staff.

The comment period began on April 15 with the distribution of the amendment's
revised Notice of Availability. All written comments should be received at
the Council office by 5:00 p.m., Monday, May 15. Oral testimony will be
allowed during the Council's meeting in Anchorage, scheduled for May 20-22.
The Council then will adopt a preferred solution for each of the six issues
above and forward their recommendation to the Secretary of Commerce.

If you have any questions concerning the proposed amendment or its supporting
materials, please contact Denby Lloyd, (907) 274-4563.

Si ely,

Jim H. Branson
Executive Director

Enclosure
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1.0 INTRODUCTION

The domestic and foreign groundfish fisheries in the Exclusive Economic Zone
(EEZ) of the United States (3-200 miles offshore) in the Bering Sea and around
the Aleutian Islands are managed under the Fishery Management Plan for the
Groundfish Fishery of the Bering Sea and Aleutian Islands Area (FMP), The FMP
was developed by the North Pacific Fishery Management Council (Council) under
the Magnuson Fishery Conservation and Management Act (Magnuson Act). It was
approved by the Assistant Administrator for Fisheries of the National Oceanic
and Atmospheric Administration (NOAA) and became effective on January 1, 1982
(46 FR 63295, December 31, 1981). The FMP is implemented by Federal regula-
tions appearing at 50 CFR 611.93 and Part 675. Eight of ten amendments to the
FMP have been implemented. This document describes and assesses the potential
effects of proposed changes that would constitute Amendment 11 to the FMP.

The Council solicits public recommendations for amending the FMP on an annual
basis. Amendment proposals are then reviewed by the Council's Bering Sea Plan
Team (PT), Advisory Panel (AP), and Scientific and Statistical Committee
(SSC). These advisory groups make recommendations to the Council on which
proposals merit consideration for the current year's amendment cycle.
Amendment proposals and appropriate alternatives accepted by the Council are
then analyzed by the PT for their efficacy and their potential biological and
socioeconomic impacts. After reviewing this analysis, the AP and SSC make
recommendations as to whether the amendment alternatives should be rejected or
changed in any way, whether and how the analysis should be refined, and
whether to release the analysis for gemeral public review and comment. At its
March 18-20, 1987 meeting, the Council received these recommendations and
public testimony and decided to release the analysis of the amendment
proposals and alternatives contained in this document. The Council will
consider public comments on this analysis and any new information affecting
the analysis at its May 20-22, 1987 meeting. The Council then will decide,
based on this analysis, public comments, and the recommendations of the PT, AP
and SSC, which amendment alternatives to recommend to the Secretary of
Commerce for approval and implementation.

1.1 List of Amendment Proposals

Six amendment proposals are being considered by the Council to address
specified fishery management problems in the groundfish fisheries in the
Bering Sea and Aleutian Islands (BSAI) area. Amendment proposal alternatives
approved by the Council will constitute Amendment 11 to the FMP, The
following list of amendment proposals is not intended to reflect any priority.

(a) Establish DAP priority within 100 miles of Unalaska Island.
(b) Change the definition of prohibited species.

(c) Change catch recording requirements.

(d) Change the definition of acceptable biological catch.

(e) Change the specified range of optimum yield.

(f) Prohibit "roe-stripping" in the pollock fishery.
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1.2 Purpose of the Public Hearing Package

The primary purpose of this document is to help the Council make informed
decisions on whether and how to amend the FMP. By making this document
available for public review, the Council also benefits from the resulting
public comment on the analyses in this document. 1In addition, this document
provides background information and assessments necessary for the Secretary of
Commerce to determine that the FMP is consistent with the Magnuson Act and
other applicable 1law. Other principal statutory requirements that this
document is intended to satisfy are the National Environmental Policy Act
(NEPA), the Regulatory Flexibility Act (RFA), and Executive Order 12291
(E.O0. 12291).

1.2,1 Environmental Assessment (EA)

Part of the analysis in this document provides an EA that is required by NOAA
to comply with NEPA. The purpose of the EA is to analyze the potential
impacts on the quality of human environment of major Federal actions. The EA
serves as a means of determining if significant environmental impacts could
result from a proposed action. If the action i1is determined not to be
significant, the EA will result in a finding of no significant impact (FONSI).
This EA then would be the final environmental document required by NEPA., If a
FONSI cannot be made, then a more detailed environmental impact statement
(EIS) must be prepared. An EIS must be prepared if the proposed action may be
reasonably expected: (1) to jeopardize the productive capability of the
target resource species or any related stocks that may be affected by the
action; (2)to allow substantial damage to the ocean and coastal habitats;
(3) to have a substantial adverse impact on public health or safety; (4) to
affect adversely an endangered or threatened species or a marine mammal
population; or (5) to result in cumulative effects that could have a
substantial adverse effect on the target resource species or any related
stocks that may be affected by the action. Following the end of the public
hearing, the Council could determine that Amendment 11 will have significant
impacts on the human environment, and proceed directly with preparation of an
EIS.

Certain management alternatives assessed in this document may have some impact
on the environment. Such measures are those affecting harvests of stocks and
may occur either directly from the actual removals of fish from the ecosystem
or indirectly as a result of harvest operations (e.g. effects of bottom
trawling on the animals and plants 1living on, or in, the sea bottom).
Environmental impacts of management measures may be beneficial when they
accomplish their intended effects (e.g. prevention of overharvesting stocks as
a result of harvest quota management). Conversely, of course, such impacts
may be harmful when management measures do not accomplish their intended
effects (eg. overharvesting occurs when quotas are incorrectly specified. The
extent of environmental harm depends on the amount of overfishing that has
occurred. For purposes of this EA, "overfishing" is used as defined in the
"Guidelines to Fishery Management Plans" (48 FR 7402, February 18, 1983) as "a
level of fishing mortality that jeopardizes the capacity of a stock(s) to
recover to a level at which it can produce maximum biological yield or
economic value on a long-term basis under prevailing biological and
environmental conditions."
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Other environmental impacts that may occur as a result of fishery management
practices include changes in predator-prey relations among invertebrates and
vertebrates (including marine mammals and birds), physical changes to the sea
bottom as a direct result of fishing practices, and nutrient changes due to
processing and dumping of fish wastes. Given the natural variability in the
environment and current capability to measure it, however, changes in the
ecosystem due to changes in management measures that affect groundfish
removals are expected to be difficult to detect.

1.2.2 Regulatory Impact Review (RIR)

Another part of this document is the RIR that is required by NOAA for all
regulatory actions or for significant policy changes that are of public
interest. The RIR: (1) provides a comprehensive review of the level and
incidence of impacts associated with a proposed or final regulatory action;
(2) provides a review of the problems and policy objectives prompting the
regulatory proposals and an evaluation of the major alternatives that could be
used to solve the problems; and (3) ensures that the regulatory agency
systematically and comprehensively considers all available alternatives so
that the public welfare can be enhanced in the most efficient and cost
effective way.

The RIR also serves as the basis for determining whether any proposed
regulations are major under criteria provided by E.O. 12291 and whether
proposed regulations will have a significant economic impact on a substantial
number of small entities in compliance with RFA. The primary purpose of the
RFA is to relieve small businesses, small organizations, and small
governmental jurisdictions (collectively, '"small entities") of burdensome
regulatory and recordkeeping requirements. This Act requires that if
regulatory and recordkeeping requirements are not burdensome, then the head of
an agency must certify that the requirement, if promulgated, will not have a
significant effect on a substantial number of small entities.

The analysis in this document estimates the impacts that regulations
implementing the described amendment alternatives would have on the groundfish
fisheries in the BSAI area. It also provides a description of and an estimate
of the number of vessels (small entities) to which these regulations would
apply.

1.3 Description of the 1987 Domestic Fishing Fleet Operating in the Gulf of
Alaska and in the Bering Sea/Aleutians Islands Area.

A total of 1,296 vessels may fish groundfish in the Bering Sea and Gulf of
Alaska in 1987 (Table 1.1). This number is based on 1987 Federal groundfish
permits that have been issued to domestic vessels as of March 27, 1987. This
number includes vessels that will engage in only in harvesting operations
(catcher vessels), vessels that will both harvest and process their catches
(catcher/processor vessels), vessels that will only process fish (motherhip/
processor vessels), and support vessels that will engage in transporting
fishermen, fuel, groceries, and other supplies.
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Table 1.1 Numbers of groundfish vessels that are less than
5 net tons or 5 net tons and larger that are
federally permitted in 1987 to fish off Alaska.

Number of Occurrences

Less than Over
5 net tons 5 net tons

HARVESTING ONLY 97 972
HARVESTING/PROCESSING 19 188
PROCESSING ONLY 2
SUPPORT ONLY 18
Total vessels 116 + 1,180 = 1,296

Of the total 1,296 vessels, 91 percent or 1,180 are 5 net tons or larger.
Nine percent or 116 vessels are less than 5 net tons. The rest of this
analysis is limited to discussion of the larger vessels, i.e., those that are
5 net tons or larger. These vessels are located in Seattle, Sitka, Kodiak,
and Dutch Harbor, and other non-Alaska and Alaska ports. Most of these larger
vessels come from Alaska, based on telephone area codes given with permit
applications. The numbers of vessels that come from Alaska is 717; the number
from the Seattle area is 280; and the number from other areas is 183. Vessels
by processing mode are shown in Table 1.2.

Table 1.2 Numbers of groundfish vessels Federally permitted
to fish off Alaska in 1987 from the Seattle area,
Alaska, and other areas.

Number
Seattle Other

Mode Area Alaska Areas
HARVESTING ONLY 200 608 164
HARVESTING/PROCESSING 63 107 18
'PROCESSING ONLY 2
SUPPORT ONLY 15 2

Total 280 717 183

The total number of catcher vessels (harvesting only) and catcher/processor
vessels (harvesting/processing) is 972 and 188, respectively. Net tonnages of
catcher vessels and catcher/processor vessels varies widely. The total net
tonnage of the catcher vessels is 56,047 net tons, and the total net tonnage
of the catcher/processor vessels is 14,744 net tons.
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Vessels involved in harvesting only (catcher vessels) employ mostly three
types of gear: hook-and-line (longline), trawls, or pots. Most of the
catcher vessels are hook-and-line vessels, which number 755 (see Table 1.3).
They are mostly the smallest vessels fishing groundfish, having average net
tonnage capacities equal to 28 net tons and average lengths of 47 feet.

Table 1.3 Numbers and statistics of catcher vessels by gear
type that are Federally permitted to fish off Alaska.

Average Average
Number Net Tons Length (ft)
HOOK~-AND-LINE 755 28 47
POTS 8 111 83
TRAWL 1/ 123 121 96
OTHER GEAR-— _86 46 54

TOTAL 972

1/ Other gear includes combinations of hook-and-line, pots,
trawls, jigs, troll gear, and gillnets.

Vessels involved in harvesting and processing (catcher/processor vessels) also
employ mostly hook-and-line, trawls, or pots. Most of the catcher/processor
vessels, 118, also use hook-and-line gear (see Table 1.4). They are the
smallest of the catcher/processor vessels, having average mnet tonnage
capacities equal to 41 net tons and average lengths of 52 feet, but are larger
than the catcher vessels using hook-and-line gear.

Table 1.4 Numbers and statistics of catcher/processor vessels
by gear type that are federally permitted to fish
off Alaska.

Average Average
Number Net Tons Length (ft)
HOOK-AND-LINE 118 41 52
POTS 5 127 104
TRAWL 1/ 27 246 : 144
OTHER GEAR- _38 67 63

TOTAL 188

l/ Other gear includes combinations of hook-and-line, pots,
trawls, jigs, troll gear, and gillnets.

For catcher/processors, pot vessels number 5 and trawl vessels number 27.
Their respective average net tonnage capacities are 127 and 246 net tons.
Their respective average lengths are 104 and 144 feet. Other combinations of
catcher/processor vessels exist. Thirty-eight catcher/processor vessels are
equipped with combinations of other gear.

e
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2.0 ESTABLISH DAP PRIORITY WITHIN 100 MILES OF UNALASKA ISLAND

2.1 Description of and Need for the Action

The Magnuson Fishery Conservation and Management Act (MFCMA) outlines a
priority to be used in determining fishery allocations within the Exclusive
Economic Zone (EEZ). Domestic vessels that deliver to domestic processors
(DAP) are afforded the highest priority. Domestic vessels that deliver to
foreign processors (JVP) are considered next. Any amount surplus to these
needs may then be allocated to foreign fishing vessels (TALFF). This
preference has been interpreted as relevant to the preseason allocation of
TAC. There also exists priority access for DAP during the fishing year in the
sense that if the DAP amount is exceeded DAP then may fish into the TALFF and
JVP allocations. A different interpretation of priority access is that the
preference could extend to space and time, that DAP should be given priority
on the grounds through area closures to JVP and TALFF or that DAP should be
given priority in time through seasonal closures to JVP and TALFF.

In the spirit of the second interpretation of priority, the mayors of Unalaska
and Akutan have proposed a regulatory change to allow only DAP fishing in an
area within 100 miles of Unalaska. An objective of the proposal is to correct
an access problem whereby 1local shoreside processing facilities in the
communities of Unalaska/Dutch Harbor and Akutan have had difficulties securing
a steady supply of groundfish. It is the presumption, therefore, that such
priority access would help to correct the shoreside supply problem.

The analysis will discuss the effectiveness and efficiency of each proposed
solution (alternative) in solving this shoreside delivery problem. However,
at the same time, the analysis will attempt to address the larger question of
how each alternative might affect DAP development. This perspective is, in a
sense, a view of the course of "Americanization" and a scenario for the
transition from a fishery where most of the catch is taken by joint venture
vessels to a fishery that is fully utilized by U.S. harvesters and processors.
Prediction of the likely time path of such a transition is extraordinarily
difficult and the process is further complicated by the fact that
Americanization will occur even if none of the alternatives to the status quo
are implemented. Accordingly, it will only be possible to give a fairly
qualitative assessment of how each alternative might alter the path of
Americanization from the status quo. The efficacy of the status quo and the
alternatives in enhancing shoreside delivery of product is discussed with more
certainty. In either case, the analysis of the alternatives will focus on the
likely impacts for the harvesting, processing, and retail sectors given
adoption of one of the alternatives in contrast to what would happen if the
status quo is maintained.

The following discussion examines the status quo (Alternative 1) and what
might occur if DAP priority access were implemented through five proposed
alternatives:
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Alternative 2: Year-round DAP fishing only in Zone A (approximating
100-mile radius around Unalaska).

Alternative 3: Year-round DAP and joint venture fishing (but no foreign
processing) within Zone A,

Alternative 4: Six-month closure of Zone A to foreign fishing and
processing,

Alternative 5: Impose fees on foreign processors for joint venture
caught fish.

Alternative 6: Seasonal apportionment of joint venture pollock quota.

2.2 The Alternatives

2.2.1 Alternative 1: Do nothing (the status quo).

Under the status quo any licensed or permitted vessel may target on any
allocated groundfish species in any area of the Bering Sea/Aleutian Islands
management area or Gulf of Alaska management area (Figure 2.1) as long as the
TAC has not been taken. Exceptions to this are certain time/area
restrictions. For the foreign fleet, the major restrictions are (Figure 2.2):

(a) Bering Sea/Aleutians. Year-round closure in the Pot Sanctuary area
and seasonal closures in the Halibut Winter Savings Area.

(b)k Western Gulf of Alaska. Year-round closure of Davidson Bank.
For the domestic fleet (JVP and DAP) the restrictions are (Figure 2.3):

(a) Bering Sea/Aleutians. Year-round closure of the area south of 58°N
latitude, between 160°W and 162°W longitude, with an exception for
DAH cod trawlers landward of a line approximating the 25-fathom
contour.

(b) Closure of Zone 1 and Zone 2 to DAH flatfish trawling (yellowfin
sole and other flatfish) when specified PSC limits for king crab,
Tanner crab, or halibut are exceeded.

There are no current seasonal or area restrictions based upon priority access
to DAP, JVP, or TALFF.

2,2.2 Alternative 2: Establish a year-round area closure not to exceed
Zone A wherein only DAP operations are allowed.

Zone A has its corner coordiqﬁtes at 52°30'N, 164°W; 55°N, 164°W; 55°N, 169°W;
52°30'N, 169°W (Figure 2,4).~" This alternative would allow only fishing for
domestic processors (shorebased or at-sea) in an area approximating a circle
extending 100 miles from Unalaska. Joint venture and foreign operations are
prohibited within the zone., The restrictions would be in effect for the

1/ At this latitude each square is approximately 30 miles on a side. It

Tollows that the closed area (Zone A) is a square approximately 150 miles on a
side.
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entire fishing year. Since the zone includes areas in both the Gulf of Alaska

and the Bering Sea/Aleutian Islands, both affected FMPs would need to be
amended.

Data availability, and practicality in monitoring the catch, necessitate a
departure from the original proposal by modifying the shape of the closed area
from a 100-mile radius zone around Dutch harbor into Zone A which approximates
the area as a square of 1/2° by 1° statistical blocks. This is required
because it is difficult to estimate historical catch for areas that are not
defined by combinations of 1/2° by 1° squares, and it is difficult to enforce
regulations for areas that are not so defined.

2.2.3 Alternative 3: [Establish a year-round area closure not to exceed
Zone A wherein DAH fishing would be allowed only for those vessels

delivering to DAP and those delivering to foreign processors outside
Area A.

Zone A is the same as in Alternative 2 and defined in Figure 2.4. This
alternative differs from Alternative 2 in that U.S. joint venture vessels are
allowed to fish in the zone for delivery to foreign processing vessels outside
of the zone. This difference to Alternative 2 is suggested since a regulation
which would allow only DAP fishing would be difficult to enforce. A U.S.
trawler could be acting as a DAP vessel on one tow in delivering the codend to
a DAP at-sea processor or to a tender delivering shoreside, and on the very
next tow as a joint venture trawler by delivering the codend to a foreign
processor. Such a switch from DAP to JVP on two successive tows would render
enforcement of the DAP-only fishing restriction in the zone nearly impossible.

2,2.4 Alternative 4: As in Alternative 3 except closure of Zone A is
seasonal (January through June).

Zone A 1s the same as in Alternative 2 and defined in Figure 2.4. The

alternative would prohibit foreign processing in Zone A from January 1 to
June 30.

2.2.5 Alternative 5: Establish a fee structure for foreign processors who
receive joint venture caught pollock.

This alternative proposes to "equalize" the cost differential for acquisition
of DAP versus JVP pollock. It would establish a fee system similar to that in
existence for the directed foreign fishery whereby foreign processors that
receive pollock from domestic fishing vessels off the coast of Alaska would be
required to pay a unit fee ($/mt) for the species received. The fee revenue
would accrue to the U.S. Government. '

2.2.6 Alternative 6: Establiéh a seasonal schedule for release of annual
JVP apportionments for pollock in the Bering Sea/Aleutian Islands
management area.

Seasonal apportionments to joint ventures are a way to permit some form of
priority access to DAP operators while also allowing some joint venture
operations.
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This alternative would create a seasonal apportionment system for joint
ventures within the BSAI area only. Seasons may be of any fixed period (e.g.,
quarterly, semi-annually) or the season interval may be variable or even
frameworked. Various seasonal possibilities are presented based upon earlier
and more recent historic catch distributions (Tables 2.1, 2.2, and 2.3). The
analysis, however, focuses on two examples of semi-annual seasons. These
semi-annual schedules (0/100Z and 50/50%) were selected for simplicity and
generality, but are based upon considerations for time-dependent DAP priority
(0/100) and conformity with established trends in foreign and joint venture
pollock fisheries (50/50). The specific scenarios considered should be viewed
as possible examples of the alternative, not as limitations to Council action.=

2.3 Biological and Physical Impacts

The 1likely impacts of doing nothing and of adopting each of the five
alternatives to the status quo are examined in the following sections (2.3 and
2.4). There are two parts to the analysis-—environmental impacts and
socioeconomic impacts.

The issues are complex, the analysis of all aspects of each alternative
requires a thorough presentation and discussion, and the amount of data
presented in support of the analysis is large. Accordingly, the chapter is
long. An overview of the benefits and costs of all alternatives and a
comparison of alternative can be found in the final section, 2.4.6,
"Cost-Benefit Conclusion".

2.3.1 Alternative 1l: The status quo.

Although the status quo embodies no additional federal regulations, there are
environmental impacts associated with inaction. Prosecution of the 1987 joint
venture fishery for pollock in the Bering Sea has been greatly accelerated
compared to recent years, capturing approximately 590,000 mt in the first
quarter. This harvest amounts to over 707 of the 1987 joint venture
apportionment (Tables 2.2 and 2.3). Such a concentration of targeting early
in the year, particularly on spawning aggregations, could conceivably impact
the reproductive potential of the stocks. Moreover, spring harvests preclude

summer growth of those fish, thereby forfeiting some portion of the yield per
recruit.

Unfortunately, there is no reliable spawner-recruit relationship with which to
estimate possible risk to reproductive potential of the pollock stocks
although there is reason to believe that the environment, rather than simply
the number of available spawners, controls recruitment to the fishery. Under
Alternative 6 a preliminary yield per recruit analysis is presented that
suggests early harvests do forfeit summer growth and could eventually reduce

g/ Alternative 6 is a late addition to the amendment package, recommended to
the Council on March 19 by the Advisory Panel. The very limited time
available within the established amendment package schedule has permitted
analysis of this option as a basis of choice among alternatives presented, but
has not allowed sufficient time for a complete and thorough analysis of all
possible subalternatives, nor for initial public review and comment.
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the stock biomass over a period of years. The status quo imposes no limits on
what portion of the annual pollock harvest can be taken early in the year;
therefore, the status quo may cause reduction of the stock due to early
harvest. However, this risk is inherent in the open access nature of the
fishery, not in any relative priority to domestic processors. In the long
term, a similar risk could be posed by a highly capitalized DAP sector.

2.3.2 Alternative 2: Zone A closure to all but DAP.

Closure of an area up to Zone A (Figure 2.4) could lead to changes in the
magnitude and distribution of the species biomass in the BSAI and GOA

management areas if it results in significantly less overall harvest than
under the status quo.

To analyze the potential biological and socioeconomic impacts of closing Zone
A, recent fishery performance data were examined. The data used were 1984-85
catches, by species, by month, and by 1/2° by 1° square. These are the most
recent available data, since 1986 catch data by 1/2° by 1° areas will not be
available until later this year. The data are the best available, but it is
important to point out two limitations of the current analysis: '

(a) First, as 1is evident from 1984-86 and from what is being reported
concerning the 1987 fishery, very rapid changes in the pattern of the
fishery are taking place. The most obvious trends are a rapid decline in
the amount of directed foreign harvest and the concomitant increase in
joint venture harvest and a shift in the joint venture catch of pollock
to the first quarter of the year. Also notable is a rapid increase in
the amount of allocations to DAP. This means that the impacts considered,
using data from 1984 and 1985, may misrepresent the present fishery to
some unknown degree. In 1986 and 1987 joint venture fishing took more
fish, took more pollock in the spring, and may have taken a larger
proportion of the pollock catch in Zone A, Therefore, the "worst case"

scenarios discussed below may understate the maximal impact that might
occur.

(b) Second, the 1/2° by 1° square catch data are based on raw observer data.
Since the observer coverage on fishing vessels is not 100%, it is
necessary to extrapolate the data to predict actual catch in a square.
These extrapolations are made at the INPFC area level (Bering Sea I,
Bering Sea II, etc.); hence, the expanded square estimates assume a
constant level of coverage within the INPFC area. To the extent that
this assumption is invalid, and to the extent that catches differ in
composition from square to square, the estimates presented herein will be
in error. Our ability to accurately estimate catch by area for the joint
venture fisheries is also limited by the fact that the position of the
foreign processing vessel, and not of the haul, is used.

Keeping these caveats in mind, the 1984 and 1985 joint venture and foreign
fishery performance data are presented in Table 2.4. The Shumagin INPFC area
(which is the same as the western Gulf subarea in the Gulf of Alaska) is also
included, as Zone A extends southward of Unimak Pass. Aggregating the catches
for Zone A versus the remainder of the Bering Sea and western Gulf areas

allows comparison of the relative contribution of Zone A to total catch
(Table 2.5).
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Table 2.4 1984 and 1985 joint venture and foreign catches in the BSAI
Management Area and Shumagin Submanagement Area, by INPFC
area, in metric toms.

Atka All
INPFC Area Pollock P. Cod Mackerel Flatfish Rockfish Species

Joint Venture

BS I 1984 185,863 24,136 1 49,741 156 261,128
1985 359,324 35,551 3 172,403 35 574,785
BS II 1984 44,450 245 15 64 0 44,809
1985 10,933 83 0 18 0 11,062
BS IV 1984 6,694 6,390 35,927 365 465 51,606
1985 7,283 5,638 37,856 325 428 53,574
Shumagin 1984 8,018 305 578 566 1,658 11,471
1985 12,246 310 1,842 324 239 15,247
Foreign
BS I 1984 256,870 20,163 23 152,894 169 435,773
1985 245,141 14,071 1 127,598 50 391,292
BS II 1984 604,871 37,070 18 29,828 293 679,256
1985 524,278 42,267 1 20,000 65 591,829
BS III 1984 348 - - - - 348
BS 1V 1984 70,900 1,277 71 3,386 456 77,334
1985 50,864 839 0 48 4 51,871
Shumagin 1984 42,471 10,843 478 603 311 55,798
1985 23,821 7,338 2 11 115 31,382

Sources:

Berger, J., R. Nelson Jr., J. Wall. 1985. Summaries of Provisional Foreign
and Joint Venture Groundfish Catches (Metric Tons) in the Northwest
Pacific Ocean and Bering Sea, 1984, NWAFC.

Berger, J., S. Murai, R. Nelson Jr., J. Wall., 1986. Summaries of Provisional

Foreign and Joint Venture Groundfish Catches (Metric Tons) in the
Northwest Pacific Ocean and Bering Sea, 1985, NWAFC.
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BSAI/GOA Amendment 11/16. Table 2.5

Table 2.5. 1984 and 1985 Joint Venture and Foreign Catches Inside and Outside the Proposed 100-mile Closure by Area. (mt) /1,2/

Area
( Joint Ventures ) Pollock P. Cod A. Mackerel Flatfish Rockfish Al Groundfish
1984
Closure - BSAI 42,897 10,722 0 1,467 151 56,195
- W. GOA 7,816 215 510 458 1,291 10,509
Subtotal 50,713 10,937 510 1,925 1,442 66,704
Outside - BSAI 194,111 19,999 35,943 48,703 471 301,348
- W. GOA 202 91 68 109 368 961
Subtotal 194,313 20,090 36,011 48,812 839 302,309
1985
Closure - BSAI 56,414 11,561 1 1,672 29 71,561
- W. GOA 11,384 288 1,842 264 239 14,409
Subtotal 67,798 11,849 1,843 1,936 268 85,970
Outside - BSAI 321,126 29,711 37,858 171,074 434 567,861
- W. GOA 862 22 0 61 0 839
Subtotal 321,988 29,733 37,858 171,135 434 568,700
( Foreign )
1984
Closure - BSAI 97,365 2,126 219 7,738 45 108,653
- W. GOA 22,212 810 6 191 124 24,656
Subtotal 119,577 2,936 225 , 7,929 169 133,309
Outside - BSAI 835,624 56,384 0 178,370 873 1,083,710
- W.GOA 20,259 10,033 472 412 187 31,142
Subtotal 855,883 66,417 472 178,782 1,060 1,114,852
1985
Closure - BSAI 109,936 897 0 3,468 11 115,196
- W. GOA 8,198 89 2 26 0 8,335
Subtotal 118,134 986 2 3,494 11 123,531
Outside - BSAI 710,347 56,280 2 v144,178 108 919,796
- W.GOA 15,623 7,249 0 0 115 23,047
Subtotal 725,970 63,529 2 144,178 223 942,843

/1/. The "closure" is the block shown in Figure 2.4. "Outside" is the area not included in the 100-mile square.

f2/. Source: Foreign observer database, NWAFC. Data used are catches by 1/2° x 1° square expanded to account for % observer coverage and
aggregated over the relevant area.




To facilitate data comparisons, the percentages of the catch by management
area (BSAI - all areas; GOA - W. Gulf) are shown in Table 2.6 and Figure 2.5.
Some general conclusions can be drawn from these data:

(a) The Gulf of Alaska portion of Zone A produced a significant portion of
the joint venture catch in the western Gulf in 1984 and 1985. Catches of
all groundfish combined in Zone A ranged from 91.67 (1984) to 94.57%
(1985) of the total western Gulf catch.

(b) The percentage contribution (26.67 in 1985; 44.27 in 1984) of the foreign
catch in the western Gulf portion of Zone A is much less than the joint
venture catch in the same zone.

(c) The Gulf part of the closed area is much less significant in terms of
contribution to total catch (mt) than the Bering Sea portion of the zone.

(d) In the BSAI management area, the proposed closure is relatively more
important to the joint venture fleet than to the foreign fleet, Overall,
the proportion of total catch that occurred in the Bering Sea portion of
the zone is between 11.27 and 15.77 for the joint venture fleet and
between 9.17 and 11.17 for the foreign fleet.

(e) The proportion of each species caught in the BSAI portion of Zone A
varies from year to year. Percentage of catch at the species level
ranges from zero for Atka mackerel (joint ventures - 1984 and 1985;
foreign -~ 1985) to as much as 18.1%7 for pollock (joint venture - 1984)
and 34.97 for cod (joint venture - 1984).

What is important for this analysis, however, 1is not what the catch was in
1984 or 1985 but what the distribution and total amount of harvest would be if
Zone A were in fact closed to joint venture and foreign fishing. This is
difficult to assess since current and expected future fisheries are much
different than what occurred two or three years ago. Second, it is difficult
to predict how the fishing pattern would be re-adjusted to make up for the
foregone catch in Zone A. The "worst case" scenario assumes that the catch
foregone would not be made up in the remaining open area. The opposite "best
case' scenario assumes that all catch foregone could be harvested elsewhere.

Evidence of the ability to make up the potential catch foregone from closure
of Zone A is given by recent fishery and survey performance. Figures are
collected in three appendices. Appendix A contains figures showing the
distribution of foreign catch of cod and pollock in 1982 through 1985. Since
foreign fishing is not allowed in much of the proposed closure, these annual
catch distributions are useful only with regard to the location and catch-
ability of fish in the remainder of the BSAI. Appendix B presents charts of
effort (hauls--all species) by foreign and joint venture fisheries, by month,
for the years 1984 and 1985. This set of figures indicates substantial
fishing effort outside Zone A at certain times of the year. Appendix C is a
set of charts of summer population survey results. CPUE for cod for 1985 and
1986 and pollock for the years 1982 through 1986 indicate that, during the
period of the summer survey, the populations of these two species are
dispersed throughout the BSAI,
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A possible conclusion from this information is that at certain times of the
year, and on an overall annual basis, considerable catch and effort takes
place outside Zone A. Nevertheless, Zone A remains one of the most productive

areas for cod and pollock, especially in the early and late portions of the
fishing year.

Regardless of the fleet's potential to make up the catch foregone by closure
of Zone A, there may be associated biological impacts under Alternative 2
since the spatial distribution of the harvest will change. This would impact
(a) the biological status of the resources, (b) the bycatch pattern of
prohibited and other groundfish species, and (c) the interactions with marine
mammals and birds. Some of the impacts are:

Impact on the Fishery Resources

Pollock, The biomass, age structure, and spawning biomass for pollock are
showin in Table 2.7. Since Zone A is an area where spawning pollock are
found, its closure would reduce the very intensive fishery on this spawning
aggregation by joint venture fisheries. This will allow more pollock to spawn
before capture later in the year. However, it cannot be determined if the
intensive fishery in a small area within Zone A in a three-month period
(January-March) is detrimental to the stock. Conversely, it is not known if
any extra spawning that might be due to closure of Zone A would result in
subsequent stronger year classes since a clear spawner-recruit relationship
has not been demonstrated.

Pacific cod. This species is highly migratory in and out of Zone A within the
year. Since the status quo cod fishery in Zone A is not designed to target on
roe-cod, the catching of cod inside or outside Zone A would probably not have
significantly different impacts on the long-term status of the stock.

Atka mackerel. This species has been harvested almost exclusively by joint
venture vessels. The recent (1983-85) catch pattern suggests that much of the
fish harvested outside Zone A would take place to the west where the fish
concentrate earlier in the year (instead of in Zone A around June). Fish
outside Zone A are also known to be of a smaller size (10-12 inches, age 3)
than those taken in Zone A late in the year (14 inches). A yield-per-recruit
analysis, however, has shown that harvesting the smaller sized fish produces
the maximum yield-per-recruit. Therefore, it is doubtful that the catching of
Atka mackerel inside or outside Zone A would have a significantly different
impact on long~term yield from the resource.

Impact on Bycatch

If Alternative 2 is chosen (closure of Zone A), the joint venture fleets would
likely attempt to make up the catch foregone from Zone A outside the zone.
Any fishing pattern adjustment by the foreign fleets would be minimal. To
harvest the foregone pollock and cod, joint venture fisheries would have to
move north, northeast, or northwest of Zone A.

In the northerly and northwest movement to seek pollock and cod, the
incidental catch of prohibited species would not be a serious problem. More
C. opilio tanner crabs may be taken, but this is not anticipated to be serious
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Table 2.7 Estimated biomass of Bering Sea pollock based on cohort analysis.
The spawning biomass is estimated from the age structure based on
maturity ratios by age groups.

Stock Biomass (in 1000 mt) by age groups by year

AGE 1977 1978 1979 1980 1981 1982 1983 1984 1985

2 1047 952 1379 2641 945 1216 311 1278 -
3 1734 1381 1306 1910 3801 1426 1848 455 1934
4 1694 1672 1280 1141 1939 4081 1645 2165 504
5 1378 1321 1252 979 959 1662 3463 1475 1996
6 597 1021 907 764 706 733 1199 2441 1022
7 674 492 864 666 590 591 624 947 1853
8 576 533 387 674 494 453 473 491 694
8 565 415 404 285 487 356 336 360 356
Percent maturity by age groups
AGE 2 3 4 5 6 7 8 9 10. 11

pA .8 28.9 64.1 84,2 90.1 94.7 96.3 97.0 97.8 98.4

Spawning Biomass (in 1000 mt) by vear

YEAR 1977 1978 1979 1980 1981 1982 1983 1984 1985

BIOMASS 5035 4892 4663 4374 5299 6439 6959 6690 6252

2-20
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given historical experience by the foreign fisheries. If, however, reduced
CPUE in other areas leads to an increase in the amount of fishing time to
catch the same amount of fish, bycatch may increase.

Northeast movement into shallower waters would likely increase the incidental
catch of prohibited species (crabs and halibut). The amount of the increase
cannot be accurately predicted. Regulations are already in place to limit the
incidental take of these species in the foreign and joint venture fleets that
target on flatfish in 'bycatch sensitive'" areas of the Bering Sea (see
Figure 2.3 for bycatch zones), but other fisheries are not so limited.

Compared to the status quo fisheries, any impact to the incidental catch of
other groundfish species appears not to be a problem. The catch quotas for
these species are controlled annually by regulation.

Interactions with Marine Mammals and Birds

Since the joint venture fisheries could be moved from areas of high catch
levels within Zone A to other areas, the total amount of fishing time to catch
the same amount of fish could be increased. If the amount of detrimental
encounters with marine mammals and birds is directly related to increased
fishing time, then there could be more adverse impact on these animals under
Alternative 2 than under the status quo. However, such an increase is likely
comparable to effort expanded in the recent past which caused no identifiably
serious problems for marine birds and mammals.

While most species of marine mammals in the Bering Sea/Aleutians and the Gulf
of Alaska are known to be at optimal sustainable population (OSP), three
species (northern fur seal, Steller sea lion, and harbor seal) appear to have
declined in abundance from levels recorded in earlier periods. Northern fur
seals and Steller sea lions have declined to about half their 1960s
populations. 1In the eastern Aleutian Islands, the sea lion population has
declined by 797 over the past 25 years.

Another aspect of impact on marine mammals and birds is competition for the
fish (which serves as food for these animals) with fishermen. In the sense
that the total catch of groundfish and its component species are limited
annually within OY, there should be little difference in the overall impact
relative to the status quo. The potential movement of some of the joint
venture operations to the vicinity of Pribilof Islands, however, may increase
competition with marine bird and fur seal populations. The Islands are
important breeding areas for fur seals and seabirds and an abundant supply of
pollock, especially juvenile pollock, in its vicinity is important to birds
and seals. It is difficult to determine if the movement of some joint venture
fisheries to the vicinity of the Pribilofs would be detrimental to the marine
birds or fur seals. The fisheries target on adult pollock and should not be
in direct competition with the seals or birds for food. 1In fact, commercial
harvest of larger pollock would reduce their consumption of juvenile pollock
(cannibalism) and perhaps allow for greater abundance of juvenile pollock for
bird and mammal prey. On the other hand, it is not known if the fisheries
would affect subsequent recruitment of juvenile pollock near the Pribilof
Islands.
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2,3.3 Alternative 3: Zone A closure to foreign processors.

Alternative 3 differs from the previous alternative in that joint venture
vessels may catch fish inside Zone A and then deliver to a foreign processor
waiting outside the zone boundary. The extent of this "outside" delivery is
impossible to predict although one joint venture operation volunteered that
they would be unwilling to tow the hauled-back net for more than an hour
(6 nautical miles or approximately 7 miles at 6 knots). This means that if
the productive schools are found within 7 miles of the square boundary little
catch may be foregone. Obviously, the distribution of schools will vary from
day to day and from year to year, making it impossible to predict the actual
extent of delivery outside the zone.

As reasoned under Alternative 2, it is likely that most of the foregone catch
within Zone A will be made up outside Zone A. Since some of the joint venture
vessels may fish within Zone A for delivery outside it, it appears that any
environmental impact associated with the adoption of Alternative 3 would be
equal to or less than under Alternative 2. Since the environmental impact has
already been discussed under Alternative 2, it will not be repeated here.

2.3.4 Alternative 4: Six-month closure of Zone A.

This alternative would close Zone A to foreign processing vessels during the
first half of the year (January 1 to June 30). Since Alternmative 4 is a
subset of Alternative 3--closing the area for half rather than the entire
year--the biological impact of this alternative is therefore less than that
described for Alternative 3.

Catches by month for 1984 and 1985 for both joint venture and foreign vessels
are shown in Table 2.8 and Table 2.9. Data for these years indicate that, in
terms of total groundfish catches for joint venture and foreign harvesters,
the summer months were most important. The same general relation holds at the
individual species level. Note that for the pollock fishery, however, the
winter-spring roe fishery (February, March, April) is an important component
of the total fishery. Reports from the 1987 fishery indicate the importance
of the roe season to the total fishery is increasing since more than
590,000 mt of pollock were taken by March 28 (Table 2.3), a large proportion
apparently from Zone A,

The domestic cod fishery is also a seasonal fishery. In the spring-early
summer period bottom trawlers target on concentrations of cod in the Unimak
Pass area., Later in the year, however, the trawlers target flatfish, taking
significant amounts of cod as bycatch., That is, later in the year these
domestic trawlers are operating in a general mixed species on-bottom fishery
with mixed catches of cod, pollock, and flounder. Fishermen's representatives
have indicated the spring-early summer cod is a higher quality product than
that taken later as bycatch. A seasonal closure of Zone A would be expected
to have an especially adverse impact on the fishery that targets on cod.

The percentage of catch in the BSAI portion of the zone in the first six
months of the year in 1984 and 1985 is shown in Table 2.10 The impacts in the
Gulf of Alaska portion of the zone are not included as the fishery in that
part of the western Gulf is predominantly a late summer-fall fishery (see
Appendix B - effort distribution). Based upon experience in the 1987 fishery,
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Table 2.8 1984 joint venture and foreign catches in the BSAI Management
Area and Shumagin Submanagement Area, by month, in metric tons.

All
Month Pollock P. Cod A. Mackerel TFlatfish Rockfish Groundfish
Joint Venture
Jan 42 207 0 26 0 281
Feb 553 3,880 0 323 0 4,831
Mar 28,783 6,941 0 775 0 36,732
Apr 42,991 3,722 1,987 4,685 331 53,883
May 1,859 2,693 7,989 7,731 584 21,660
Jun 31,969 3,799 10,093 10,854 354 57,740
Jul 68,982 3,755 10,056 5,857 536 89,704
Aug 50,636 3,546 6,164 9,999 259 71,082
Sep 12,022 2,272 15 9,457 61 24,069
Oct 7,059 263 217 1,029 156 8,899
Nov 130 1 0 1 1 134
TOTAL 245,026 31,079 36,521 50,737 2,282 369,015
Foreign
Jan 13,140 2,334 2 1,078 4 16,804
Feb 74,462 8,787 1 1,676 15 85,261
Mar 10,548 2,339 1 5,144 2 18,423
Apr 4,871 3,013 0 10,699 7 19,096
May 24,754 1,067 1 6,232 27 32,507
Jun 82,224 5,631 35 12,649 116 102,215
Jul 129,399 3,101 177 17,964 96 151,726
Aug 175,598 5,851 6 31,459 485 215,284
Sep 158,808 4,730 26 21,831 109 187,510
Oct 122,722 8,862 39 31,488 136 166,071
Nov 101,553 11,374 284 25,292 177 140,957
Dec 77,383 12,264 18 21,199 50 112,656
TOTAL 975,462 69,353 590 186,711 1,224 1,248,510

Source: Berger, J., R. Nelson Jr., J. Wall. 1985. Summaries of Provisional
Foreign and Joint Venture Groundfish Catches (Metric Toms) in the Northwest
Pacific Ocean and Bering Sea, 1984, NWAFC.
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Table 2.9 1985 joint venture and foreign catches in the BSAI Management
Area and Shumagin Submanagement Area, by month, in metric tons.

All
Month Pollock P. Cod A, Mackerel Flatfish Rockfish Groundfish
Joint Venture
Jan 121 136 0 8 0 268
Feb 1,902 4,141 0 519 0 6,635
Mar 45,154 6,837 0 1,150 1 53,376
Apr 61,912 3,236 4,094 10,737 45 80,815
May 7,588 3,056 17,766 36,330 134 66,107
Jun 22,151 5,602 8,899 29,592 222 66,683
Jul 130,267 7,298 7,602 33,141 36 179,838
Aug 60,228 5,374 0 31,270 4 99,630
Sep 41,608 4,006 1,175 19,799 123 68,620
Oct 15,873 1,800 657 10,478 134 29,539
Nov 2,982 98 8 46 4 3,155
TOTAL 389,786 41,584 39,701 173,070 703 654,666
Foreign
Jan 15,458 1,044 0 9,042 6 25,631
Feb 17,535 12,496 0 2,733 1 33,146
Mar 16,638 4,040 0 8,137 0 28,983
Apr 1,334 2,113 0 7,936 4 11,704
May 4,550 2,579 0 6,777 10 14,520
Jun 40,714 956 .1 11,095 14 53,485
Jul 145,488 2,477 .1 14,235 10 162,674
Aug 137,044 3,797 .1 19,623 8 161,231
Sep 123,435 4,073 .1 19,926 11 148,806
Oct 166,965 11,700 1.8 24,010 28 205,034
Nov 95,297 ‘9,786 .6 13,907 20 120,438
Dec 79,646 9,454 0.4 10,338 16 100,719
TOTAL 844,104 64,515 3.2 147,759 128 1,066,371

Source: Berger, J., S. Murai, R. Nelson Jr., J, Wall. 1986. Summaries of
Provisional Foreign and Joint Venture Groundfish Catches (Metric Tons) in the
Northwest Pacific Ocean and Bering Sea, 1985, NWAFC.

2-24

BSAS5/AH-3




%L ST %0TT
%00 %10

%81V %S L
%6'¢ BT 01

s861 r861

ysypunorn v

%E LT %0'¥1
%Y 910
BTLS %9°6S
%Y0 %6
$861 12114
ysiooy

%6°0¢€ %1°0T
%0°0 %00
%E'Sh %18y
%60 %9
861 r861
ysyiery

BlE %89
%00 %00

%TOL %0°SS

%00 %00
sgo6l P861
[RIYOR 'V

%0°9¢ %Y EE
%00 %¥0

BESS  %BEY
BYST  BTSE

$861 P86

poD °d

%Y1l %S 1T
%00 %10

%9°SE %EEY
%6°C %66

$861 14114

Adofiod

IVSH SIUs Ul JuUd0Iad
BOIY PASO[D) UL U901

( u3pa0y )
IVSd SIu9 Ul JU0Ix]
BAIY PAsO[D I JUDIS]
( sainjuap juiof )

eIV

aung - Arenuey ‘ealy JusweSeuriy [VS 9 Ul pue amso[) pasodoid syl Jo uonod [VSH 2 UT sayoje) uSielo, pue sIusA 1UIof G861 PUe 861 Jo 98eiusored 01°T 9IqeL

0T°Z91q2L "91/11 WaWpUWY YOO/IVSH

2-25




however, the seasonal catch distributions indicated by Tables 2.8, 2.9, and
2.10 are not representative of the current or near future fishery and may
ignore species specific seasonal effects for pollock and cod.

It is likely that the foregone catch during January 1 through June 30 within
Zone A could be made up outside the zone during the open season after June 30.
Therefore, based on 1984 and 1985 data, a six-month closure of the block would
appear to have a relatively modest impact on the joint venture cod and pollock
stocks and minor impact on other stocks. The possibility exists that joint
venture effort will be replaced by domestic effort or foreign effort, and,
therefore, there will be little or no change in the amount of pollock or cod
taken. However, given the dramatic changes in timing of the joint venture
pollock harvest in 1986 and particularly 1987, the impact of a seasonal
closure January-June is expected to be more severe. If most of the 590,000 mt
of pollock taken by joint ventures by the end of March 1987 were harvested
inside Zone A, then this closure would require a dramatic displacement of
future fishing effort.

The foreign fleet would be little affected, at least in terms of catches
similar to those shown by 1984 and 1985 fishery performance (Table 2.10). 1In
terms of environmental impact to the resources in the ecosystem, the six-month
closure would have less environmental impact than that described in
Alternative 2 or 3.

2.3.5 Alternative 5: 1Impose foreign processing fees.

The imposition of fees on foreign processors receiving the catch of domestic
harvesters might result in a reduction in the harvest levels of the groundfish
species of the Bering Sea. This is unlikely, however, since the fees should
accelerate the replacement of foreign processors with domestic processors
(both shoreside and at-sea), and thus, in the long run, not result in any
reduction in total harvest.

In the short run, the entire groundfish OY may not be taken, but any surplus
would accrue to the populations as increases in biomass and might be used for
internal ecosystem prey-predator consumption. The revised status of stocks
would be considered by the Council in following years. Any environmental
impact different from that under the status quo would be short term. In any
case, it is expected that with the growth of "Americanization", the same
amounts of groundfish as under the status quo option would be taken.

2.3.6 Alternative 6: Establish a seasonal schedule for annual release of
joint venture apportionments in the BSAI.

Possible environmental impacts which could result from the imposition of
seasonal quotas on joint venture pollock fisheries may fall into three main
categories.

Changes in biomass of the pollock stock.,

The major share of the pollock harvest in the eastern Bering Sea has shifted
from foreign vessels, principally those of Japan and Korea, to domestic
vessels, largely those involved in joint venture operations. This shift has
been accompanied by an increasing tendency to harvest more of the pollock in

BSA6/AI-10 2-26




the first quarter of the year, before major seasonal growth takes place. This
acceleration of harvest suggests the possibility that a portion of the yield
due to summer growth is being forfeited. This could have an impact on the
environment by reducing the biomass of the pollock stock. To investigate this
possibility, the biomass model of Ricker (1958) was converted to a quarter-
year time scale. The model was run for a series of 10-year simulations, where
each simulation employed a different seasonal catch distribution.

Simulations were run for 10 years under each of five different harvest
distributions. The same initial biomass of 7.4 million mt, approximately-
equal to the current exploitable biomass level, was used to start each run. A
constant recruitment of 1.0 million mt was added to the stock at the start of
each year. This level of recruitment is conservative compared to the 1977-84
average of 1.6 million mt. A constant harvest of 1.0 million mt was imposed
in all years of each simulation.

The five harvest distributions used in the simulation are shown in Table 2.11.
Runs #4 and #5 represent the historic catch distributions observed in two
fisheries for Bering Sea pollock: the Japanese foreign fishery between 1968
and 1973, and the joint venture fishery between 1983 and 1986, respectively.
The quarterly instantaneous rate of natural mortality (M) was set at 0.075,
corresponding to the annual rate of 0.3 given by Wespestad and Terry (1984).
For the initial runs, the instantaneous growth rate (G) was also set at 0.075,
keeping the stock roughly in equilibrium. This rate is approximately equal to
the level of 0.082 that would be obtained by assuming the von Bertalanffy
parameters given by Wespestad and Terry and length-weight parameters of alpha
= 0.0075 and beta = 2.,977. However, as is the case with most animals in
arctic and subartic waters, the rate of growth varies seasonally.

To 1investigate the effects of variable growth rates on the model, the
quarterly growth rates shown in Table 2,12 were used in the simulation of each
of the five catch distributions. The coefficients shown in Table 2.12 are
based on daily ration estimates given by Dwyer (1984). The 1986 length-
frequency distribution was used to convert Dwyer's length-specific estimates
into stock-wide coefficients,

The results of both the constant growth and variable growth simulations are
displayed in Table 2,13. Note that the model is adjusted so that biomass
remains approximately stable under rum #1.

Of the five seasonal catch distributions examined, the highest biomass levels
result from runs #2, #4, and #5. These scenarios correspond to an even
harvest pattern and to the historical distributions observed in the foreign
and joint venture fisheries, respectively. The lowest biomass gains were
observed when the entire quota was taken in the first quarter (run #1), which
approximates the distribution of joint venture harvest thus far in 1987.
Run #3 models effects expected under a semi-annual apportionment of 50/50 with
each quota taken early in the respective periods.

While these results (Table 2.13) cast some light on the problem, they are
difficult to interpret because they rank only the five scenarios shown in
Table 2,11; that is, they do not give a general optimum. A small modification
to the model allows a more general solution to be obtained. In general, when
growth of the pollock stock exceeds natural mortality, biomass will be
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Table 2.11 Quarterly distribution of catch in five model runs.

Run 1st Qtr 2nd Qtr 3rd Qtr  4th Qtr

1 1.00 0.00 0.00 0.00
2 0.25 0.25 0.25 0.25
3 0.50 0.00 0.50 0.00
4 0.14 0.32 0.46 0.08
5 0.19 0.25 6.51 0.05

Table 2.12 Quarterly growth rates of pollock.

Quarter Growth Rate
1 0.531 x G
2 0.860 x G
3 1.499 x G
4 1,111 x G

Table 2.13 Simulation results under constant and variable growth.

(Z Increase column refers to change in biomass from
start of simulation to end of ten-year run)

Constant Growth Variable Growth
Rank Run % Increase Rank Run 7 Increase
1 4 16.81 1 2 13.24
2 2 16.70 2 5 11.94
3 5 16.66 3 4 11.78
4 3 5.49 4 3 2.07
5 1 0.46 5 1 0.50
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maximized by harvesting the entire catch as late in the year as possible.
Detailed analyses are needed which take into account age structure and
variations in recruitment along with age specific growth patterns before more
definitive conclusions can be reached.

Changes in reproductive potential of pollock stock.

The simple model reported above suggests that imposition of seasonal quotas on
the pollock fishery would slightly increase biomass relative to a fishery
taking the quota early in the year. This suggests that total reproductive
potential, if reflected by total biomass, could be slightly increased if the
fishery is spread out over the year. However, complete examination of this
effect cannot be made without reasonable estimates of spawner-recruit
relationships. Unfortunately, there is no well-defined spawner-recruit
relationship for pollock.

The model cannot examine any possible behavioral changes resulting from
intensive fishing operations on spawning concentrations of fish. Whether or
not such operations have an effect on spawning success is unknown. It is
possible that a fishery pursuing roe in a spawning concentration of fish may
be able to effectively select females. The possibility that this could change
the sex ratio in the population and negatively affect reproductive potential
has not been examined. However, observer samples show that although some
hauls may have high proportions of females catches, over the entire spawning
period sex ratios are close to 50:50.

Effect on the food web.

Effects on predator-prey relationships which might be precipitated by seasonal
allocations are expected to be minimal. A seasonal catch distribution with a
concentration of fishing activity in the early part of the year may reduce
predation on juveniles by reducing the abundance of larger predator pollock
late in the year when consumption of juveniles would be highest.

2.4 Socioeconomic Impacts

2.4.1 Description and estimate of the number of small entities affected.

The numbers of harvesting vessels operating in the Bering Sea/Aleutian Islands
management area and in the Gulf of Alaska for DAP, JVP, and TALFF are as shown
in Tables 1.1, 1.2, 1.3, and 1.4. In this section more detail on joint
ventures (Table 2.14), regional shorebased processing plants, capacity,
employment, and investment (Table 2.15), and the current capability of
domestic at-sea processing vessels (Table 2.16) is also provided.

It is recognized that the direct foreign fishing presence is greatly reduced
and that the allocation to TALFF will soon be zero. Nevertheless, alterna-
tives to the status quo may impact the foreign fisheries. Thus, possible
economic impacts resulting from a change in foreign regulations will be
examined, although the analysis will focus on impacts to the domestic
fisheries.
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Table 2.14 Description of 1986 and 1987 joint venture fleet.

Total Number of Vessels: 116 Average Length (ft): 96

Distribution of effort (1986)

fished for # of vessels avg. length
1 month 13 73
2 months 4 88
3 months 3 88
4 months 3 98
5 months 6 97
6 months 6 89
7 months 8 105
8 months 15 98
9 months 33 99
10 months 23 107
11 months 2 125

Number of vessels on the grounds, by month

1986 1987
January 3 53
February 64 91
March 79 102

Source: NMFS-AKR
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Table 2.15 Shorebased processing in the Unalaska/Akutan area: capacity,

employment, investment.ﬁl

Plant Location Capacity Employees InvestmentE/
(mt?day)
Greatland Dutch Harbor 275 50 $12
Alyeska Unalaska 145 70 $12
Trident Akutan 170 63 $14
590 183 $38

a/ In terms of groundfish. Therefore, if a plant processes other species
only the groundfish component is included.
b/ 1Initial value, in millions of dollars.

Table 2.16 1987 domestic at-sea processing requests by area.

Subarea Numbers of Vessels DAP Requested, mt
Bering Sea 18 102,000
Aleutian Islands - 65,400
Total Bering Sea/Aleutians 253/ 167,400
Total Gulf of Alaska 9 15,300

3/ Total for BSAI area. Eighteen boats indicated fishing would take place in
the Bering Sea submanagement area.
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2.4.2 Fishery Costs and Benefits (harvesters and processors)

Alternative l: The status quo.

At present, the shore plants in Unalaska and Akutan are reportedly
experiencing some difficulty in securing sufficient raw material for their
plants on a steady basis throughout the year.

There are approximately 150 U.S. trawlers operating in the EEZ off Alaska
(Tables 1.3 and 1.4). Of these, at any point in time, as many as 100 vessels
operate as joint venture catcher boats (Table 2.14). Most of these vessels
fish and deliver codends to at-sea processors and are not able to hold large
quantities of fish on board. For vessels that have onboard hold capacity it is
difficult to deliver shoreside because the vessel may not have sufficient
stability to carry large volumes of fish any great distance, particularly in
poor weather. A relative minority of the current groundfish trawl fleet has
the physical capability to safely bring on board and transport their catch.
Apparently, it is currently more profitable for those vessels to deliver to
at-sea processors rather than to shoreside plants.

Although shore plants are willing to pay some 3 cents/lb above the price paid
to domestic vessels fishing for joint ventures, indications are that trans-
portation costs (the cost of getting the fish from the groug?s to the plants)
may be, on average, 5 cents/lb (Bert Larkins, pers. comm.).= These include,
for direct delivery of product by a trawler, increased fuel consumption and
associated running expenses, as well as the cost associated with lost fishing
time. Lost fishing time can be substantial:

(a) If the vessel is fishing a considerable distance away from
the shore processing plant.

(b) If the weather is poor.

(c) 1If, upon return to the grounds, it takes considerable time
to relocate productive schools of fish.

At-sea transfer of catch avoids much of the cost of lost fishing time but may
increase other costs due to delays in processing and additional handling.
This would require the purchase and operation of tendering vessels for
shoreside delivery. The tendering solution implies some agreement between the
buyer and seller on covering tendering costs. That cost is unknown.

A second solution is for the shoreside plants to buy or contract for trawlers
that will deliver shoreside. One of the plants (Alyeska) has made such
arrangements and, in early 1987, one catcher vessel was able to fully supply
the daily needs of the plant. Reportedly, longer term (five-year)
arrangements have also been made to secure product at the Unalaska plants.

A third solution is for the joint ventures to negotiate to assure that the
shoreside demand for groundfish is met. Such negotiations are apparently
being conducted.

3/ Assuming a catcher boat operates 200 days/yr, catches 100 mt pollock/day,
is paid $127/mt on the grounds, has an eight-hour run in, spends eight hours
unloading, and an eight-hour run out.
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The first two market solutions will occur without Council action if shoreside
processing is economically viable under current market conditions., The last
solution may occur even if shoreside processing is not currently economically
viable. Therefore, it appears that market and negotiated solutions have
already, or will soon, solve the problem of shoreside plants not being able

to receive adequate supplies of groundfish without direct government
intervention or action.

Alternative 2: Year-round closure of Zone A.

Year-round closures of Zone A will change harvest patterns. From the point of
view of the U.S. economy, the impacts of these changes take place in a
step-wise fashion. First, closures of Zone A have a direct impact on the
harvesting sector through changes in revenue and operating costs-—the two main
components of harvesting profits. Second, the changes at the harvesting level
might impact the processing sectors. In the caseA?f the foreign processors
this is not relevant to the scope of E.0. 12291.=' The impact on domestic
processors, particularly western Alaska shoreside processors, is one of the
focal points of this analysis. Beyond the processing sector is a complicated
network of re-processors, distributors and wholesalers. That market level can
be aggregated under the heading "wholesalers". Next is the retail sector--
the firms which distribute the product to the consumer, and last is the final
consumption sector itself. A generalized marketing relation is depicted in
Figure 2.6.

Our ability to assess the impacts of a change in fishery regulations at each
of these market levels is related to the step-wise nature of marketing.
Impacts on harvesters may be described, at least in terms of ranges of
impacts. The impact on processors is slightly more difficult to assess as any
processor may have other sources (non-Alaskan) of supply or may mitigate
- possible losses by focusing on non-groundfish species. Market assessments at
the wholesale, retail, and consumer sector are extremely difficult because the
relationship between the sectors is poorly understood and the quantitative
response of each sector to quantity and price changes from other sectors is
unknown. This response, which needs to be estimated for each specific market,
depends on many factors outside the fishery sector, including the price and
availability of products which may act as substitutes, foreign market
fluctuations, including exchange rate changes, world supply factors, U.S.
trade policy and general U.S. economic trends (inflation, employment, etc.).

Moreover, the market representation shown in Figure 2.6 completely ignores the
geographical location of the various firms. The geographical distribution of
benefits--western Alaska, other parts of Alaska, the Pacific northwest, other
parts of the U.S., or outside the country altogether--is an impggtant factor
in assessing the relative merits of one alternative over another.-

ﬁ/ Unless, of course, this affects the import-export relation with the
country,

5/ This is not to say that efforts are not underway to develop the necessary
estimating tools. Council staff, NMFS regional and NWAFC staff along with
NMFS staff from other regions are attempting to improve the ability to
estimate market supply and demand (the first problem) as well as develop
market impact or input-output models (the second problem).
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Figure 2.6. A schematic representation of production in the

seafood industry.
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Notwithstanding these difficulties, some assessment of impacts beyond the
processing sector is possible. First, the fact that a fish is processed,
distributed and consumed by U.S. firms and consumers as opposed to being
exported implies a relative advantage to the U.S. seafood industry (although
not necessarily to the consumer if the imported product is cheaper). Benefits
to the industry are measured by the profits received by each re-seller.
Unfortunately, the quantitative relationships necessary to estimate these
profits (notably margins and costs) are unknown. Quantitative assessments of
benefits will therefore be confined to the harvesting and processing sector.
Second, it is often possible, in considering a particular alternative, to
assess the geographical distribution of the economic impact, at least in an
approximate way. Thus, because the proposed closure might impact the local
shoreside processing facilities in Dutch Harbor/Akutan as well as domestic
at-sea processors (most based in Seattle) and joint venture trawlers (most
based in Seattle), some qualitative information on the distribution of
benefits and costs is possible.

Closure of Zone A has potential impacts on the catch of joint venture and
domestic harvesters and on the product flow and long-term viability of DAP
processors. The following analysis likely overstates both the loss to joint
ventures and the gains by shore processors because (1) the possibility that no
catch is foregone, (2) the closure will not guarantee increased delivery
shoreside nor an increased rate of Americanization, and (3) because there are
efforts underway to correct the supply problem.

Harvesters

The first perspective for examination of these impacts is one of reduced
exvessel gross receipts in response to the reduction in harvest. Potential
revenue losses to joint ventures arising from the proposed closure are
examined in Table 2.17, which present total exvessel revenue in Zomne A.
Assuming fisheries approximate those of 1984-85, this is a '"worst case"
scenario of the likely revenue impact on the joint venture harvesting sector
for the reasons argued above. The opposite "best case" scenario would assume
no catch is foregone and that, therefore, exvessel receipts would not decline.

The possibility of no reduction in gross receipts does not mean there is no
economic impact on the fleet. That is, even the "best-case" scenario likely
increases harvesting costs. This is because the displacement of the fleet
from normally productive grounds to areas which may be less productive and
involve greater running time from port will necessarily increase operational
costs. This is not only due to increases in fuel costs because of increased
running time, but also a consequence of increased "searching costs'--money and
time spent locating productive grounds. Also, the distance to the new grounds
or the timing of the new season may be such that some vessels will be unable
to participate at all. Therefore, they may have to forego fishing
opportunities that are currently available under the status quo.

As noted in a previous section, activities to redirect joint ventures outside
Zone A may increase bycatch rates. If this happens it would be more difficult
and potentially more costly to the joint venture fleet to remain under the
bycatch limits established by Amendment 10.
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BSAI/GOA Amendment 11/16. Table 2.17

Table 2.17. 1984 and 1985 Joint Venture and Foreign Gross Ex-vessel Revenue Inside and Outside the Proposed Closure, by Area ($1,000s)

Block/Area
( Joint Ventures ) Pollock P. Cod A. Mackerel Flatfish Rockfish All Groundfish
1984
Closure - BSAI 4,504 2,348 0 197 40 6,631
- GOA 813 47 77 52 342 1,240
Subtotal 5,317 2,395 77 248 382 7,871
Qutside - BSAI 20,382 4,380 5,427 6,526 125 35,559
- GOA 21 20 10 12 98 113
Subtotal 20,403 4,400 5,438 6,539 222 35,672
1985
Closure - BSAI 5,923 2,532 0 224 8 8,444
- GOA 1,184 63 278 30 63 1,700
Subtotal 7,107 2,595 278 254 ! 10,144
Outside - BSAI 33,718 6,507 5717 22,924 115 67,008
- GOA 90 5 0 7 0 99
Subtotal 33,808 6,512 57117 22,931 115 67,107
( Foreign )
1984
Closure - BSAI 10,223 466 33 1,037 12 12,821
- GOA 2,310 177 1 22 33 2,909
Subtotal 12,533 642 34 1,058 45 15,730
Outside - BSAI 87,741 12,348 0 23,902 231 127,878
- GOA 2,107 2,187 71 47 50 3,675
Subtotal 89,847 14,535 T 23,948 281 131,553
1985
Closure - BSAI 11,543 196 0 465 3 13,593
- GOA 853 ] 19 0 3 0 984
Subtotal 12,396 216 0 468 3 14,577
Outside - BSAI 74,586 12,325 0 19,320 29 108,536
- GOA 1,625 1,580 0 0 30 2,720
Subtotal 76,211 13,906 0 19,320 59 111,255
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Representative costs for three sizes of joint venture trawlers catching 54 to
90 mt/day are shown in Table 2.18. If current catch rates are higher, these
figures probably overestimate the current cost. Costs per metric ton of
groundfish range from $88 to $95, depending on vessel size. Fuel costs
constitute between 127 and 187 of total operating costs. Thus, if total fuel
costs were to double because of increased running time, increased time spent
fishing, increased fuel for searching, and increased fuel consumption due to
changes in catch per unit of time; fuel costs may increase by as much as
$15.45 per mt of groundfish harvested, increasing total operatiomal costs by
- approximately 187. The actual increase in running time would depend on the
location of the pollock schools.

One important question to be answered, however, is does everything else remain
equal? In particular, will CPUE change to the extent that there is a change
in gross revenue, an increase in operating costs, or both, should vessels
relocate to less productive grounds? This is a relevant question if vessels
which would have fished in areas of high CPUE were forced to fish in areas
where CPUE is expected to be much lower. Vessels would be displaced in the
closure of Zone A because the total processing capacity of the shoreside
plants, currently about 590 mt/day (Table 2.15), is much less than the total
catching capacity of the joint venture fleet. A typical joint venture vessel
has a capacity to catch 400-600 mt per day (Alaska Dragger's Association,
pers. comm,), /which, in terms of a fleet of 100 vessels, is about
50,000 mt/day.— The daily catches of two or three operating vessels could
meet or exceed the maximum processing capacity of the two Dutch Harbor
shorebased plants.

If costs increase for vessels fishing for joint ventures when they are forced
to move to inferior grounds, there may be a corresponding opposite positive
effect accruing to those vessels that remain in the area. Any reduction in
cost would accrue to domestic at-sea catcher/processors or mothership/
processors and to those domestic catchers who had previously fished for joint
ventures who chose to remain in Zone A. This cost reduction is likely of a
transitory nature, because as the fishery become more fully "Americanized"
harvesting and processing capacity will enter the fishery to take advantage of
increased catch opportunities in the zone. How quickly this might occur is
unknown, but if the current rate of "Americanization" continues, the entire
catch will be domestically processed in a few years. If this alternative
accelerates the rate of Americanization, the cost reductions will disappear
sooner. When the fishery is fully Americanized there will be no differential
benefit due to access to Zone A,

It would be useful to quantify the relation between catch in a productive area
versus catch in a less desirable fishing area, i.e., the "CPUE effect".
Estimating this relation is too complex to be completed in the time available
for analysis of this amendment. Moreover, the fundamental relations between
CPUE and effort may be obscured by the natural variability in stock densities
that occur throughout the year and throughout the day as schools aggregate and

6/ This may be a high estimate. Reports from the 1987 joint venture roe
pollock fishery indicate maximal fishing rates of 100,000 mt/week or
1,000 mt/week per vessel.

BSA6/AI-16 2-37




Table 2.18 Cost structure of joint venture trawlers.

85 ft. 108-115 ft. 120 ft.
$/1b A $/1b % $/1b 4
Variable Costs
Labor $0.015 37.5% $0.014 33.3% $0.013 30.27%
Fuel 0.007 17.5 0.005 11.9 0.005 11.6
Total Variable Costs 0.022 55.0 0.019 45.2 0.018 41.8
Fixed Costs
Interest 0.002 5.0 0.003 7.1 0.004 9.3
ROI @ 30% 0.003 7.5 0.004 9.5 0.005 11.6
Insurance 0.004 10.0 0.004 9.5 0.004 9.3
Maintenance 0.006 15.0 0.007 16.7 0.007 16.3
Depreciation 0.003 7.5 0.005 11.9 0.005 11.6
Total Fixed Costs 0.018 45,0 0.023 54.7 0.025 58.1
TOTAL COSTS $/1b 0.040 100.0 0.042 99.9 0.043 99.9
TOTAL COSTS $/mt $88.20 $92.61 $94.80
Other Information:
Crew size 4,02 5.02 4.95
Catch/Man/Day (1bs) 30,000 35,000 40,000
Catch/Day 121,000 176,000 198,000
Days/Fishing Year 150 190 200
Total Catch/year (1bs) 18,150,000 33,440,000 39,600,000
Total Catch/year (mt) 8,231 15,147 17,959

Source: NRC, "A Strategy for the Americanization of the Groundfish Fisheries
of the Northeast Pacific," V.2, p. 128 (1985).
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disperse, There is also the additional question of the relevance of such an
effect when vessels are fishing at capacity, which occurs during the roe
pollock fishery.

Processors

It is not certain that the proposed closure of Zone A would enhance the
delivery of product to shoreside processing plants in Dutch Harbor/Akutan.
The reason for this uncertainty is our inability to determine whether actions
which decrease profitability for joint ventures would increase delivery to
shoreside plants.

Ultimately, it is changes in costs and prices that will determine the flow of
product. Suppose that the cost of delivering pollock shoreside once it has
been caught is 5 cents/lb as estimated earlier. If the at-sea exvessel price
is 6 cents/1b, and the cost of tendering is 4 cents/lb, and if CPUE in the
zone does not change (assume vessels are fishing at capacity), then the total
cost of fish delivered shoreside by a trawler is 11 cents/lb and the total
cost of fish delivered shoreside by a tender is 10 cents/lb. If the shore
plant pays more than 10-11 cents/1b they can attract product. If they pay
less, the domestic catcher boats who might have switched to DAP will continue
with joint ventures provided the joint ventures pay at least 6 cents/1lb
($132/mt) and provided harvesting costs do not increase.

When faced with either the choice between delivering to a domestic processor
and to a joint venture processor or the choice between delivering to a
shoreside plant and not fishing, a domestic fishermen (i.e., the vessel owner
or operator) will tend to take advantage of the more profitable alternative.
For the first choice, the more profitable alternative is determined by
exvessel prices and harvesting costs in the joint venture fishery compared to
those for a vessel delivering to a shoreside plant. For the second choice, it
is determined by DAP exvessel prices and variable harvesting costs. The
second choice is relevant when the alternative of delivering to joint venture
processors is not viable.

In general, the closure of Zone A could increase the relative profitability
delivering to shoreside plants by increasing joint venture harvesting cost,
decreasing joint venture exvessel prices, decreasing DAP harvesting costs, or
increasing DAP exvessel prices. However, the closure 1is not expected to
affect the last three items, so the effect of the closure on the relative
profitability of shoreside deliveries would be through increased joint venture
harvesting costs. If joint venture harvesting cost increases by $0.01 per
pound and JVP and DAP exvessel prices do not change from the level discussed
above, shoreside and joint venture deliveries would be equally profitable.

Presence of a joint venture fleet within Zone A results in potential benefits
as well as costs for shoreside plants. Potential Dbenefits include:
(1) availability of a large fleet which may be able to deliver to DAP

tendering vessels on a priority basis, and (2) scouting that is done by the
joint venture fleet.
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Assuming that the Dutch Harbor plants process the fish only into
surimi, and that the Akutan plant processes all pollock into fillets, the
production would ?? about 33.3 million pounds of surimi and 14.8 million
pounds of fillets,— if the89hree plants are supplied with pollock at capacity
for six months of the year.—' Wholesale prices in 1986 for Japanese produced
surimi were $1.40/1b structured (NMFS, ODIM, U.S. Imports). Other exporters
of surimi are Korea and Taiwan, but Japan is by far the major exporter of
product to the U.S. If this price is indicative of the price paid for U.S.
produced product, -the total wholesale revenue from the surimi produced is
about $47 million. If the wholesale price for pollock fillets is $1.60 per 1b
($1.45-$1.75/1b F.0.B., Seattle; March 7, 1987; Fishery Market News), the total
wholesale revenue from this fillet production is $24 million and the total
revenue at the wholesale level is $70 million. To determine profitability,
and hence value, it is necessary to subtract the costs of producing this
product. If total surimi processing costs are 97 cents/lb (Table 2.19 using
10 cents/1b for fish and 207 recovery rate), total cost is $32 million. If
total fillet processing costs are 95 cents/lb (Table 2.20 using 10 cents/1lb
for fish and a 227 recovery rate), total cost 1is $14 million. Total
profitability is $70 million in revenue, less $46 million in costs, or
$24 million., This best-case valuation assumes that the market can absorb
33 million pounds of surimi and 15 million pounds of fillets without affecting
price or g?mand, which is unlikely in light of recent events in the DAP surimi
industry;=" thus, these estimates serve as an upper bound of possible profit.
The benefits calculated also depend on the closure effecting a steady supply
of pollock to the plants, a conclusion which cannot be guaranteed by the
present analysis, and a circumstance which may be occurring regardless of
management actions taken.

With respect to the impacts on the local economies of the two western Alaskan
communities, an infusion of product at the levels hypothesized above would
generate local economic activity. The magnitude of the impact can not be
predicted without benefit of an input-output analysis, but, of the
$70 million in revenue some portion would remain in the local economy. That
proportion is related to the total output multiplier which is unknown for this
community. At an exvessel price of 10 cents/lb, total price paid for fish
would be $23 million. If none of the fishermen are local this amount would be
lost to the local economy as leakage and would most likely benefit the Pacific
Northwest. Labor income paid at 18 cents/lb in terms of processed product
(Tables 2.19 and 2.20) would be $8.4 million. However, it is customary for
these plants to hire temporary labor from outside Alaska and house and feed
the employees. If this is true no labor income is spent locally. Augmenting
this economic activity resulting from processing would be any activity as a
result of vessel servicing, resupply, and refueling.

l/ Assuming a 207 recovery rate for surimi and a 227 recovery rate for
pollock fillets.

8/ TFloating procesors who process near shore (floating barges) may also
benefit from such a closure. Detailed information on their capacity/location
is currently unavailable.

9/ 1In 1986 Japan exported a total of 39 million pounds of surimi product to
the U.S.
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Table 2.20 Costs per pound of processing pollock fillets* (cents per pound).

American Alaska
Factory Shorebased
Cost Element Trawler Plant
Fish —_— 27
Labor 28 19
Fuel and Lube/Energy 13 2
Packaging 3 3
Maintenance and Depreciation 10 6
Insurance 5 1
General and Administrative 2 4
Unloading/
Unloading Freight to Seattle 2 7
Return at 18% 19 10
TOTAL PER POUND 82 72
TOTAL PER POUND W/0 18% RETURN 63 62

*Skinless, boneless, shatterpack fillets.

Source: NRC, "A Strategy for the Americanization of the Groundfish Fisheries
of the Northeast Pacific" V.2, p. 148, (1985).
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At-sea domestic processors would most likely benefit more than shorebased
processors from the closure if the reduced competition on the grounds results
in improved catch or reduced costs or both. We are unable to quantify any
such relationship. However, to the extent that floating DAP capacity replaces
JVP capacity, no significant change from the current shoreside delivery
problem can be expected. If at-sea processing costs are as indicated in
Tables 2.19 and 2.20, domestic at-sea surimi processors have a 4-9 cents/1lb
cost advantage over the shore plants. It follows that either their
profitability will be enhanced relative to that calculated above (catcher/
processors and mothership/ processors) or that they may be able to outbid
shore plants in acquiring fish for processing (mothership/processors).

Another question to be addressed is whether shorebased plants would continue
to offer a higher price than offered by foreign processors should the
management actions be effective in securing delivery of product shoreside.
Generally, the answer will depend on whether or not competition for vessels
remains, that is, whether the joint venture catcher vessels can make up the
catch foregone outside the closed area. If they can, and 1if foreign
processors do not reduce their demand for product, the shore plants will need
to maintain the price differential. If on the other hand, joint venture
prices are reduced, demand for joint venture caught fish is reduced, or if
there is excess fishing capacity, that is, if the closure is effective, then
the shore plants will have little incentive to maintain the higher prices.
Such a price reduction would reduce the profitability gains discussed above
for those vessels delivering shoreside and increase profitability for the
shoreside operations.

Potential losses to foreign processors have not been specifically addressed.
This is because changes in foreign exvessel profit/loss are not directly
relevant under the MFCMA., If those changes, however, lead in turn to changes
in the import of product from or re-export of product to the United States,
economic impacts on the domestic industry are expected. These import-export

market effectsIO?owever, are difficult to quantify and are beyond the scope of
this document,—

With regard to value generated by U.S. processed product in the distribution
and retail sectors, little quantitative assessment can be made. If the
wholesale product can compete in price with imported product and if the market
can absorb the product, additional benefits will accrue to the U.S. economy.

Alternative 3: Zone A closure to foreign processors.

In the environmental analysis section it was argued that quantitative
differences between Alternative 2 and 3 are difficult to assess as the impact
of the two alternatives differs to the degree that joint venture catcher boats
are able to locate and harvest fish within an acceptable distance of the
boundary. That ability is unknown, thus, the best-case and worst-case
scenarios discussed for harvesters and processors in the preceding section
are appropriate to this alternative. 1In a probabilistic sense, however, under
Alternative 3 the likelihood of joint ventures foregoing the maximum amount of

10/ Useful information on the world market for whitefish, in general, and
cod, in particular, can be found in Queirolo (1986) and Crutchfield (1986).
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catch is reduced, and the probability that the closure will result in delivery
of product shoreside is also somewhat reduced, assuming boats deliver outside
the zone if they fish within seven miles of the boundary. That is, the
effective size of the closure is reduced by 18%.

Alternative 4: Seasonal closure of Zone A.

The kinds of costs and benefits to fishing vessels, and to shoreside and
at-sea processors, are qualitatively the same as those arising from the area
closures discussed in the preceding section: increased operational costs, and
hence, reduced net margin for displaced boats; and potentially increased
profits for the vessels remaining in the zone. The segments of the industry
affected are the same. This is because the qualitative effects of a closure
are the same regardless of its extent in space and time.

The quantitative aspects differ, however, according to the amount of catch
foregone (Tables 2.21 and 2.22). As argued in the environmental impact
section, a seasonal closure of the suggested zone would be intermediate in
impact between the status quo and the year round closure alternative excludes
foreign processors (Alternative 3). Thus, the preceding discussion on costs
and benefits to the fishing fleet overstates the impact of a six-month closure
of Zone A to joint venture and foreign fishing.

In sum, the economic dimpact of Alternative 3 and Alternative 4 are
qualitatively the same. Short term benefits will accrue to those vessels
delivering shoreside assuming an adequate price is paid to compensate for the
additional cost of shoreside delivery (to the extent that shoreside capacity
exists to process fish) and to domestic vessels processing at-sea. Costs will
be borne by the owners and crews of joint venture vessels who are not able to
deliver shoreside, or who experience increases in costs, decreases in revenue,
or both, and by joint venture service companies.

In the longer term, all the Alaskan harvest will be processed domestically,
with or without establishing a zone for priority access, or a seasonal closure
of a portion of the Bering Sea management area. The question to be answered
is, what is the best course for this Americanization--where best is taken to
mean that course of action which results in the greatest stream of benefits to
the U.S. economy. The answer depends on the investment climate and the
relative costs of various types of operation. This last issue is the topic of
the following discussion concerning the imposition of fees or assessments on
foreign processors receiving product from domestic catcher vessels.

Alternative 5: Fees on foreign processors in the joint venture fishery for

pollock.

Much of the analysis of the preceding alternatives has been concerned with the
changes 1in expected harvest, either in the physical sense for the
environmental analysis, or in terms of exvessel revenue for the economic
analysis. 1In the latter case, it is important to compare the cost of foreign
at-sea processing, versus domestic at-sea processing, versus domestic
shoreside processing. Since the dominant fee is to be imposed on pollock

processors, the comparison will focus on operational costs related to fishing
for pollock.
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Table 2.23 The Alaska Fisheries Business Tax

Processed on shore

Species or in State waters Other
Groundfish 12 1,272/
Salmon - 3z
Crab 17

a/ There is a 17 landings tax assessed by the borough of Dutch Harbor. In

addition, the Alaska Seafood Marketing Institute (ASMI) levies a fee of
0.27 on all member processors.

Source: (Harold Jones, pers. comm.)
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Comparative cost information is limited but a recent study by Natural Resource
Consultants (NRC, 1986) indicates that:

(a) For a pollock filleting operation, total DAP processing costs shoreside
are 10 cents/1b per pound of processed product (2 cents/lb whole product)
less than at-sea processing costs (Table 2.20). This cost comparison
does not, however, include the cost of shoreside delivery.

(b) For surimi operations, domestic shoreside and at-sea processors have an
estimated cost differential of between 4 and 9 cents per pound of
processed product (Table 2.19).

(c) The Japanese catcher/processor of surimi faces costs similar to those
encountered by domestic shoreside plants, while there is a substantially
reduced cost for product processed by Korean motherships. The cost
savings in the Korean operation are primarily a consequence of reduced
labor costs; and, secondarily, a result of a lower opportunity cost of
capital.

In addition to these cost differentials, Alaskan shorebased processors are
assessed a processing fee based on the gross value of receipts (Table 2.23).
Given fish costs of 10 cents/lb exvessel, a 2.2% tax on fish landed, the total
cost of fish (ignoring transportation) to these plants may be 10.2 cents/lb
(whole) or 51 cents/lb (processed), and the total processing costs
98 cents/lb. This is 45 cents more per pound than the processing costs of a
Korean surimi mothership.

If the rationale for imposition of the fee is to counteract the advantage
accorded to foreign processors via the combination of national subsidies and
the non-imposition of costs related to the U.S. legal system (landings taxes,
OSHA requirements, etc.) it is appropriate to consider only some relevant
proportion of differential costs. A full analysis of the relative advantage
of subsidies and the relative disadvantage of mandated costs is beyond the
scope of this analysis; however, a rough approximation using information in
Tables 2.19 and 2.23 shows that:

(a) U.S. processors are disadvantaged 2% to 3% due to the landings taxes
alone. This translates to a differential of 1 cent/lb (for surimi
processing, Table 2.23, assuming 207 conversion and 10 cents/lb exvessel)
which is equivalent to an assessment of $22 per ton of processed product,
or $4.40 per mt at the exvessel level.

(b) 1If one wished to equalize the cost of fish delivered shoreside to that of
fish processed at-sea, an assessment of 6 cents/lb ($132/mt, processed;
$26 per mt, exvessel) may be appropriate.

(c) Foreign processors pay the cost of observer coverage, therefore, it may
be desirable to reduce the fee by that cost.

The fee structure may be uniform for all foreign processors or variable by
nation. A fixed fee would seem to penalize those foreign operations already
experiencing higher costs (e.g., Japanese catcher/processor) while a variable
fee would "equalize" the costs of all nations. It is perhaps more logical to
have a weighted average cost differential to determine the fee.
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Imposition of a fee on foreign processing, whether variable or fixed, will not
achieve a stable long-run solution of the stated problem. To the extent that
JVP operations are forced to operate at a price equal to shoreside DAP, the
only beneficiary is likely to be the at-sea DAP processing fleet. They will
enjoy much lower unit costs than either DAP shoreside or JVP processing and
will therefore realize greater profit. As this profitable environment becomes
generally recognized new floating DAP capacity will be attracted into the
fishery until all JVP and shoreside DAP is displaced. To the extent that

foreign processing capacity can be "reflagged" this solution may derive almost
immediately.

Operationally, the assessment estimation and collection procedures could be
handled in the same way that the current fees on directed foreign fishing
operations are administered.

The imposition of Alternative 5 does have downstream price implications--the
new cost structure may affect the basic market pricing mechanisms, potentially
raising prices at the secondary processing, wholesale and retail 1levels.
Price responses will depend on the willingness and ability of the seller to
pass on cost increases (i.e., the relative price elasticities of supply and
demand). These price responses, however, cannot be easily predicted.

Alternative 6: Seasonal apportionments to joint ventures.

One stated objective of the proposed DAP priority measure is to assure a
steady supply of groundfish to local shoreside processing facilities in the
communities of Unalaska/Dutch Harbor and Akutan. Seasonal apportionments were
suggested at the March Council meeting as a means of meeting that objective.

Federal criteria for proposed regulations require that the objectives be
achieved at minimum cost to the industry. This section considers the ability
of two proposed semi-annual JVP apportionments to assure domestic shoreside
processors a steady supply of groundfish, and if so, the costs to domestic
harvesting vessels. The two apportionments considered are: (1) 50% in the
first half and 507 in the second half of the year with any balance in the
first apportionment carried over to the second season; (2) 0Z and 100% in the
first and second half of the year, respectively.

Harvesters

Analysis of the effects of the seasonal apportionments requires selection of a
base period to be used as the status quo. Table 2.2 provides joint venture
catch distributions for 1983-1986 and 1986, and Table 2.3 presents the pattern
of effort in the first quarter of 1987. A 50/50 apportionment scheme would
not alter the status quo if either the 1983-86 or 1986 distribution were
chosen as a baseline. A 0/100 apportionment would have precluded 447 and 487
of the catch in 1983-86 and 1986, respectively, assuming fishermen did not
make up the catch foregone in the second season. If the 1987 catch distribu-
tion is used as the status quo, both proposed apportionments would force the
joint venture fleet to alter current fishery patterns. A 50/50 apportionment
in 1987, assuming no adjustment on the part of the joint venture fishermen,
would have closed joint venture pollock fishing in the first week of March.
A 0/100 apportionment would have displaced the entire fishery to the second
half of the year since projections are that the entire 1987 joint venture
pollock quota may be taken by July 1.
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Assuming operators minimize costs, seasonal apportionments that alter the
current pattern of effort will increase costs. The magnitude of impact to the
domestic fishing fleet depends on the decisions operators make when the joint
venture quota is no longer available. Under the status quo (1987) operators
would be required to find alternative activities after the quota is taken,
that is, from July to December. Alternative activities could take the form
of: (1) switching to other target fisheries (e.g., flatfish/yellowfin sole),
(2) delivering to domestic processors, or (3) not fishing. It is not possible
to predict the response of vessel owner/operators as it is a decision specific
to the individual vessel which is dependent upon that vessel's costs per unit
of catch, preferences of the captain/owner, and market prices. Note that, in

the immediate future, delivery to domestic processors will only be possible
for a few vessels.

With regard to switching to the flatfish fishery, flatfish joint venture
fishermen harvested the yellowfin sole quota before the end of September in
1986. A major shift in effort from pollock to this fishery would cause this
quota to be taken in a shorter period of time, thus redirection of effort to
this fishery would offer only a temporary solution. Furthermore, the
yellowfin sole fishery takes a substantial amount of pollock (10%Z of the
target catch or 17,000 mt in 1986). Harvest of this pollock, when seasonal
pollock apportionments are attained, needs to be considered in the
implementing regulations.

Domestic processing capacity is such that demand could be satisfied by a small
number of domestic trawlers. There are, at any one time, approximately 100
U.S. trawlers delivering to foreign processors. Shoreside plants could employ
on the order of 5 or 6 catcher vessels. Available data indicates there are
currently three domestic mothership/processors operating in the area with each
receiving fish from two to three trawlers. Therefore, delivering to domestic
processors, at least in the short term, is not a viable alternative for
approximately 90-95 domestic trawlers. Also, if the harvesting vessels cannot
recover variable costs from alternative fishing activities, they might cease
operations for that period.

A 50/50 semi-annual apportionment schedule would create two distinct joint
venture pollock seasons. Joint venture fishermen would be able to harvest a
large share of the concentrated roe-bearing pollock and, thus, take advantage
of the higher catch rates and higher product value associated with the roe
fishery. 1If the second quota is taken before the end of the year, operators
would need to choose among alternative activities or experience costly
idleness twice during the year.

Costs may be incurred by domestic fishermen delivering to foreign processors
due to lower catch rates under the 50/50 apportionment. If vessels change
fisheries, there are potential costs from gear conversions, crew changes, and
lost fishing time. These costs would be incurred at least twice a year if
vessel operators fish both joint wventure pollock openings. If vessel
operators cease fishing during the April-June period, there would be costs
from laying up vessels and transfering crews and supplies. However, catch
rates would increase the total number of days necessary to harvest the quota
and thus the vessels' operating costs.
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A 0/100 seasonal apportionment scheme, had it been in effect in 1987, would
have redirected most if not the entire 1987 joint venture pollock fishery to
the second half of the year. The pollock roe fishery would thus no longer be
available to joint venture fishermen. Joint venture pollock fishermen would
need to find alternatives to the pollock fishery in the first half of the
year, as opposed to the second half under the status quo, or face a costly
period of inactivity. This apportionment schedule could also decrease prices
received if the value of pollock roe is factored into the price paid to joint
venture fishermen. Increased costs associated with longer required fishing
time due to decreased catch rates would also occur. There could be
substantial vessel unemployment in the first half of the year if the flatfish
joint ventures and domestic processors could not absorb effort displaced from
the pollock fishery. However, the extent of negative effects resulting from
this unemployment as opposed to potential unemployment in the second half of
the year from continuing the status quo is uncertain.

Apportionments more frequent than semi-annual would qualitatively impact the
harvesting sector as described above. However, the shorter the season, the

greater the number of start-ups, shutdowns and the greater the costs ‘to
harvesters and processors.

Processors

It is not apparent whether seasonal apportionments would provide shoreside
processors a steady supply of pollock. The probability of steady supply would
vary with the frequency and distribution of apportionments. Any increase in
deliveries to shoreside processors is dependent upon the decisions made by
domestic vessels as to alternative activities when there is no joint venture
pollock quota available. Whether shoreside price is sufficient to sustain
profitable operations is also dependent upon whether fish exist in sufficient
quantities during the period in question in waters near Unalaska Island.

At-sea domestic processors (including catcher/processors) would be most likely
to benefit from a situation in which joint venture effort is limited if
reduced competition on the grounds resulted in improved catches, increased
deliveries, or reduced costs. Any such relationship is difficult to quantify.
However, to the extent that floating DAP capacity replaces joint venture
processing capacity, there may be no significant change in existing shoreside
supply patterns. ’

Under the 50/50 apportionment, domestic processors would have exclusive
purchasing rights from perhaps the first week of March until the end of June
(based on 1987 performance). The decreased level of competition during that
time could enable domestic processors to purchase pollock at a lower price and
thus enjoy increased profits. This period of exclusive purchasing might
enable shoreside processors to take advantage of the last days of large
concentrations of pollock near Unalaska Island provided that floating DAP
processors do not intercept their deliveries and assuming vessels or tenders
are available for shoreside delivery.

The 50/50 apportionment scheme may also impose some costs on domestic
shoreside processors. The total number of days annually in which DAP has of
exclusive purchasing rights may be reduced relative to the status quo. To
illustrate, assume the last of the 1987 joint venture quota is taken on May 31.
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This would leave 214 days when domestic processors would be the exclusive
purchasers of pollock. If joint ventures had begun fishing January 1, the
1,010,013 mt quota would have been taken at a rate of 6,689 mt/day. If catch
rates were 257 lower in the period from June 1 to December 31 (5,017 mt/day)
the joint venture quota would be taken in 201 days. Therefore, the total
number of days domestic processors would enjoy exclusive purchasing rights
would decrease from 214 to 164, This result follows from any redistribution
which results in a decrease in average daily catch rates. Furthermore, the
split seasons may ‘increase the number of disruptions in shoreside deliveries
due to the multiple joint venture pollock openings. If shoreside processors
were unable to secure consistent deliveries during these openings, they could
incur substantial costs from employment disruptions as well as increased
operational costs associated with start up and shut down procedures.

The 0/100 apportionment would provide shoreside processors with the greatest
bargaining strength at that time of the year when stocks are in high concen-
trations and in close proximity to shoreside plants. This competitive
advantage, however, could be completely dissipated by an increased level of
processing by DAP at-sea processors. Also, shore plants may find it difficult
to secure vessels after July 1 when joint ventures begin operations anew upon
stocks that are then more widely distributed.

In conclusion, seasonal apportionment, particularly the 0/100 split, could
provide shoreside plants with a steady supply of groundfish during that time
of year when roe-bearing pollock are in large concentrations near Unalaska
Island, at 1least in the short-term, if the available supply 1is not
preferentially captured by domestic at-sea processors. However, this
alternative imposes costs, possibly substantial, on joint venture harvesters.
Unfortunately, any benefits to shore plants of seasonal joint venture

apportionments will disappear as at-sea domestic processing replaces at-sea
foreign processing.

2.4.2 Reporting Costs

The closed zone alternative(s) or the closed season approach may require
imposition of new check in/check out procedures for all fishing vessels., If
the reporting burden is placed on the foreign processing vessels existing
regulations should suffice. Imposition of fees on foreign processors will not

require any changes in the status quo reporting requirements for domestic
operators.,

2.4.3 Administrative, Enforcement, and Information Costs and Benefits

The administrative cost of the area closure relates to the cost of any
reprogramming on the part of the observer program and PacFIN. Thes: costs are
not likely to be substantial. The administrative cost of year-round or
seasonal closures of Zone A to joint venture and/or foreign fishing
(Alternatives 2-4 and Alternative 6) will be minimal. In fact, it may be
possible to realize some cost savings. With regard to the fee alternative
(Alternative 5), the administrative costs of imposition will also be minimal
if the procedures adopted are identical to that used currently for the
directed foreign fisheries. If a separate program is established to determine
and collect assessments, administrative costs could be substantial. The
information cost of establishing the appropriate fee schedule could also be
considerable.
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The enforcement costs of the proposed closures depend on the wording of the
implementing regulations. If the regulations are written such that the closed
areas are declared off limits to foreign processing vessels (Alternatives 3 or
4) enforcement costs will not increase greatly. 1If, on the other hand,
Alternative 2 1is chosen, enforcement will be extremely difficult and
additional effort or new procedures may be necessary to ensure compliance.
Note that the size and shape of the area has little effect on enforcement
costs. Enforcement of the fee collection alternative should not increase
significantly over status quo costs, assuming, as above, that the program is a
supplement to the existing foreign fee program administered by NMFS.

2.4.4 1Impact on Consumers

If the price paid by re-processors of blocks (especially pollock, but also
cod) increases because of constriction in supply (due to the reduced catch
from joint ventures) or because of increases in costs (CPUE declines, per ton
assessments) then consumers will suffer a loss. The magnitude of this loss
will depend on the price response of the consumer demand curve and the
magnitude of the price shift, as well as to the availability of substitutes.
Changes in product level at the U.S. national retail level are expected to be
modest in relation to the U.S. market for whitefish products., Significant
changes in the supply of pollock for surimi or substantial price shifts for
either raw product or primary surimi could have a major impact on the U.S.
markets for analog products.

2.4.5 Redistribution of Costs and Benefits

All the alternatives described above may benefit the western Alaskan
communities which participate in shorebased processing, at least in the short
run, if those closures or fees result in more product being delivered
shoreside. 1If more fishing, transport, and processing vessels visit those
ports to purchase fuel, supplies, and for service and maintenance the local
economies will further benefit. If fewer joint venture harvesting vessels use
these ports for servicing, then local revenues may decrease. All alternatives
would likely benefit the domestic at-sea processing component through competi-
tive advantage or if catches increase in the closed area. All alternatives
harm joint venture operations to some extent. The magnitude of these gains
and losses will depend, of course, on the magnitude of the catch reduction and
the cost of vessel displacement from the zone.

2.4.6 Cost-Benefit Conclusion

It is apparent from the discussion above that precise estimates of benefits
and costs are not possible., However, several conclusions are drawn from
available information:

-~ Adopting any of the five alternatives to the status quo could have
significant negative economic impact on domestic fishermen fishing for
joint ventures. It is uncertain that any of the five alternatives will
benefit DAP, particularly shoreside processors, to a greater extent than
would continuation of the status quo.
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~ Complete "Americanization" of the groundfish fisheries will substantially
benefit the Alaskan, Pacific Northwest, and overall U.S. economy, but the
difference in the rates of Americanization among the status quo and
alternatives to the status quo cannot be determined.

- It has been the case in most all economically viable fisheries that full
development is soon followed by overdevelopment (overcapitalization).
This probably will occur soon for the joint venture fisheries if it has
not already. This suggests that vessels will soon be or are already
available for any economically viable DAP fishery.

-~ The major competition to shoreside processing plants will probably be
domestic at-sea processing vessels. Therefore, alternatives to the
status quo may only provide, at best, temporary benefits to shoreside
plants., If this is the case, any alternative which encourages shoreside
development cannot be sustained indefinitely.

- If any alternative is effective in providing benefits to some portion of
the U.S. economy, it is optimal to choose that alternative which imposes
the least cost on other portioms of the U.S. ecomomy. Given that it is
not possible to determine any superior alternative with regard to
benefits, one should avoid alternatives that impose high costs. Seasonal
allocation of pollock to joint ventures (Alternative 6), particularly
under a 0/100 apportionment schedule, could impose substantial costs on
joint venture catcher vessels. Likewise, the year-round closure of
Zone A (Alternative 2) has high potential cost to joint venture
operations. The least cost alternative may be the status quo.

~ Seasonal apportionments of pollock to joint ventures (Alternative 6)
will, in all 1likelihood, create some window of exclusive DAP priority
access. Whether DAP shorebased plants would benefit from that
preferential access 1is 1indeterminate. A preliminary environmental
analysis indicates some potential yield gains from harvesting later in
the vyear, It is possible that a delayed harvest also improves
reproductive potential. Potential yield gains will continue to be a
topic of active research by the NWAFC.
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APPENDIX A

Foreign Annual Catch Distributions of Cod and Pollock (1982-85)
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